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On the example of two directions -"production of goods and services" and "welfare", it is developed a methodology for analyzing the interrelationship between various directions of regional development. The novelty of the results is determined by the fact that the direction indicators are constructed using a common basis formed using the characteristics of regional differentiation obtained from theoretically based models. The index for each direction, constructed in the basis, is maximally correlated with the index formed for the corresponding group of indicators. It is shown that for the considered two directions, the basis ensures higher consistency of the indices and ranks of the regions than the first principal components constructed for each group of the indicators separately. The advantage of the approach is that the indices for different directions based on the basis allow a general interpretation in terms of the differentiation characteristics and allow one to assess the change in the level of socio-economic development of the region when these characteristics change. The presented results confirm the significance of the influence of technical efficiency on the indices of regional development and its significance in the indicator composition for the direction of "welfare".

INTRODUCTION
A theoretically grounded approach to the analysis of the interrelationship between various directions of regional development is the construction of indices on the basis of a component analysis of the indicators characterizing these areas. At the regional level, the benefits associated with the use of the principal component method and its modifications are most fully disclosed in the works (Aivazyan, 2012; Makarov et al., 2014) in analyzing the quality of life. The problem of constructing indices for two directions of regional development -"production of goods and services" and "welfare" and assessing their interrelationship is discussed below. A natural way to solve this problem is the construction index of each direction using principal components analysis and comparison the regions by these calculated indices. Then this method is used for comparison analysis. The novelty of the proposed approach and the obtained results is determined by the fact that the indices are constructed on the basis of a common basis characteristics. The components of the basis are characteristics of differentiation, formed with the use of theoretically grounded models of regional development. In its composition: the scale of the economy, the technical efficiency of production, the index of industry specialization (based on the first principal component of the GRP sector-structure), the index of industrialization (based on the second principle component of the GRP sector-structure), the trend of technical efficiency. The position of the region in the basis of the characteristics of differentiation determines its economic identity. The formation of the index in the basis characteristics is carried out in such a way that it is as much as possible correlated with the set of indicators characterizing the direction in question. The advantage of the approach considered below is that the indices constructed on its basis allow us to quantify the relative change in the level of socio-economic development of the region when the characteristics of differentiation change.
Analysis of the relationship between the technical efficiency of production and the level of regional development is of independent interest. In this paper, there are presented the results confirming the significance in the composition of the basis of the technical efficiency influence on individual socio-economic indicators and its significance as part of the index in the direction of "welfare". This can help expand the scope of application of technical efficiency not only as one of the characteristics of multifactorial productivity, but as a characteristic of regional differentiation.
FORMATION OF THE BASIS
The basis-characteristics dte te te    . Futher it is considered the number of economically active people as the characteristic of the economy scale. Technical efficiency comparable across all regions is considered as a characteristic of the management quality in the long run. The index of industry specialization -the first principle component of the GRP sector-structure and the index of industrialization -the second principle component of the GRP sector-structure. The trend of technical efficiency is a characteristic of the management quality in the short run.
The GRP sector-structure reflects the features of the technological interconnection of resource opportunities and the results of the region's manufacturing activities. The basis-characteristics includes the first and second principal components of the GRP sector-structure. As shown in (Ayvazyan, Afanasyev and Kudrov, 2016a) , the first principle component separates regions with high concentration of the mining and other regions, it is further characterized as an index of industry specialization. The second principal component separates the manufacturing regions, evenly developed and developing regions, and is further characterized as the index of industrialization. The first two principle components account for more than 80% of the total variance in the quantitative characteristics of the GRP sector-structure, and the mutual arrangement of regions in the space of the first two principle components is stable in time.
Premise. All regions can be divided into homogeneous groups, each of which is characterized by its own form of GRP dependence from the production factors.
In accordance with the approach proposed by the authors (Ayvazyan, Afanasyev and Kudrov, 2016a), a homogeneous group includes regions that have a close arrangement in the space of the first two principle components of the GRP sector-structure. The homogeneity of the group is controlled by the likelihood function. The whole set of the regions in the Russian Federation is divided into five groups (Ayvazyan, Afanasyev and Kudrov, 2016b) . The base group №1 consists of 38 regions with a uniformly developed industry, the group №2 includes 11 "mining" regions, the group № 3 consists of 12 "manufacturing" regions, the group № 4 includes 11 "agricultural" regions and the group № 5 consists of 8 "developing" regions. In the column (1) of Table A1 , for each region it is shown the respective group.
For each homogeneous group according to the data for the period 2010-2015 years, it is estimated the production function coefficients, which are assumed to be time-varying and linearly dependent on time: (Kumbhakar and Lovell, 2004) . In Table. 1 it is presented the estimates for the parameters of the model (1) both separately for the regions from each of the five homogeneous groups and for the whole set of 80 regions. Premise. Glockalization  creates conditions for the region's access to financial resources and knowledge created by mankind. The relative inefficiency of the region in the homogeneity group is due to the fact that it does not make full use of the available development opportunities.
The technical efficiency estimates for the regions that are part of a homogeneous group are considered as indicators of the effectiveness of regional management, since the difference in the level of technical efficiency of the regions in a homogeneous group is due to the fact that the regions use in a varying degrees affordable, comparable due to homogeneity development opportunities. However, the technical efficiency estimates for regions from different groups are not comparable. To bring them to a comparable kind, the authors proposed and tested a method that allows to correct the technical efficiency estimates obtained on a common for all regions model so that their ranks correspond to the ranks of the estimates obtained from the model constructed for each homogeneous group. The description, theoretical justification, the results of approbation of the method and comparable assessments of technical efficiency are presented in the paper (Ayvazyan, Afanasyev and Kudrov, 2018).
THE INFLUENCE OF THE COMPONENTS OF THE BASIS ON ECONOMIC INDICATORS
Based on Russian Statistical Agency data 1 , a set of 11 indicators has been formed, characterizing two directions of economic development: "production of goods and services" and "welfare" in the time period 2010-2015 years. The names and designations of the indicators are presented in Table 2 . For each indicator from Table 2 for each year t of the considered period, it is constructed regression dependencies in which the dependent variable is the normalized indicator it y for the region i at the moment t (normalized for the whole set of regions, with zero mean and unit variance ), and the explanatory variables are the normalized values of the components of the vector basis at the moment 1 t  :
where t  -parameter vector; it  -error.
Based on the estimates of the beta coefficients for the five models presented in the Appendix Table A2 , for each indicator it is determined the following : the significance of the influence of each component of the basis; direction of the change in the dependent variable with the increase of the component from the basis; the time tendency of the component's influence on the value of the indicator . The results of the analysis are presented in Table. 2.
In Table 2 the values for R 2 are given for 2015 year. The scale of the economy has a significant impact on all indicators, except for w4 and w5. Technical efficiency affects the indicators w1, w2, w4-w6 and w9. The index of industry specialization or the index of industrialization affects all indicators, except w10. The technical efficiency trend affects w2, w3 and w5. The obtained results allow considering the basis of the considered characteristics of regional differentiation as an information basis for constructing indices of various directions of economic development of the Russian Federation regions.
 Glockalization is a combination of global and local factors in the development of territories (Kudryashova, 2008; Robertson, 1992) . In the context of the article, the tendency of the unification of mankind, based on the use of information technologies and new means of communication, allows almost instantaneously to receive and use for development of the region resources, created by mankind. 1 Russian Statistical Agency data: http://www.gks.ru/bgd/regl/b16_14p/Main.htm Table. 2. *** -the significance of the beta coefficient at a level of at least 10% in four or more models; ** -the significance of the beta-coefficient at the level of not less than 10% in three models; * -the significance of the beta-coefficient at a level of at least 10% in the two models of recent years; (+) -values of the beta coefficient for each year of the period under consideration have a sign at which the growth of the component of the vector basis leads to an increase in the value of the indicator; ( -) -values of the beta coefficient for each year of the period under consideration have a sign at which the growth of the component of the vector basis leads to a decrease in the value of the indicator ↑ -the influence of increase of the vector basis component in the direction of improving the value of the indicator rises in time; ↓ -the influence of the increase of the vector basis component in the direction of improving the value of the indicator decreases in time; ↔ -there is no tendency to change the influence of increase of the vector basis component in the direction of improving the value of the indicator. IB  can be used as integral characteristics of the development level for the region in macro-and meso-level models, and also for building the ranking of regions by direction S . Thus, the basis vector creates a unified information basis for assessing the interrelationship of various directions of the regional socio-economic development. A feature and advantage of this approach is the ability to assess the impact of relative changes in the characteristics of regional differentiation, the relative level of its socioeconomic development.
Description of the method. We denote Hotelling (1936), and F. Waugh, (1942) :
where 1 e -the eigenvector corresponding to the maximum eigenvalue of the matrix 
INDICATORS OF REGIONAL DEVELOPMENT AND REGIONAL RATINGS
4.1 Direction №1: "production of goods and services"
Consider the direction №1 of regional development of "production of goods and services" and five indicators characterizing this direction: w1 -GRP per capita; w8 -mining; w9 -manufacturing; w10 -agricultural products; w11 -electricity, gas, water production. In the following Table. 3 it is shown the estimates of the direction indices constructed on the basis of these indicators and vector basis characteristics for the 2015 year. In the column (1) of Table. 3 -the symbols of indicators characterizing the considered direction № 1. In column (2) -the estimates of the parameters The correlation of indicators w9 ("manufacturing ") and w11 ( "electricity, gas, water production") with the index 1 * ( ) t I  is above 0.9. Signs of the correlation coefficients of all indicators with the index in column (3) correspond to economic theory. The difference in the signs of the index coefficients in column (2) and the correlation coefficient in column (3) with indicators w1 -"GRP per capita" and w8 -"mining" is explained by the fact that in the regression of the index on indicators of the direction "production of goods and services " indicators w1 and w8 are insignificant. The most significant component of the index 4.2 Direction №2: "welfare"
Consider the direction № 2 of regional development from the point of " welfare" and six indicators characterizing this direction: w2 -income per capita; w3 -population with incomes below the subsistence minimum; w4 -infant mortality rate, w5 -average size of pensions assigned, w6 -migration rate; w7 -unemployment rate. In the following Table 4 it is shown the estimates of parameters for indices of this direction, estimated on the basis of indicators and basis characteristics of differentiation according to the data for 2015 year. The indicators w2, w5 and w6 have a positive correlation with the index 2 * ( ) t I  , the indicators w3, w4 and w7 -negative, which corresponds to the economic theory. The difference in the signs of the coefficient in column (2) and the correlation coefficient in column (3) at w3 -" population with incomes below the subsistence level" is explained by the fact that this indicator is insignificant in the regression of the index on all indicators of the direction "welfare". In the indicator 2 * ( ) t I  , w2 is the most significant -income per capita and w6 -the coefficient of migration growth 3 .
In the basis-characteristics index Figure 3a . Regions in the space of indices: the abscissa axis -"production of products and services", the ordinate axis -" welfare" Figure 3b Regions in the space of ranks: the abscissa -"production of products and services", the axis of ordinates -" welfare"
In Fig. 3a on the abscissa -the indices of regions according to the index IB 1 of the direction "production of products and services". On the ordinate axis -the indices of regions according to the index IB 2 of the direction "welfare". The correlation coefficient is 0.953. In Fig. 3b on the abscissa axis -values of ranks in the direction "production of products and services". On the y-axis -ranks in the direction of "welfare". The correlation coefficient is 0.806. The ranks of four regions in the direction of "welfare" coincide with their high ranks in the direction of "production of goods and services": Moscow -1, Moscow region -2, St. Petersburg -3, Krasnodar Region -4. In the upper right there are two regions: the Jewish Autonomous Region -79 and the Republic of Kalmykia -80. In the lower right part of Figure 3b , five regions are distinguished from the total population. These are the Kamchatka Territory, the Republic of Sakha (Yakutia), the Magadan Region, the Sakhalin Region, and the Chukotka Autonomous District. The position of these regions in the ranking for the direction "welfare" is much higher than the position in the rating "production of goods and services". The index in the direction of "production of goods and services" gives an underestimation of the index for the main set of regions, since the industry specialization index is included in the indicator with a negative sign and the natural rent of these regions is not taken into account. In addition, in these regions, in view of climatic features, additional measures of material incentives are used. Without regard to these five regions, the coefficient of rank correlation of the indices for the considered two development directions is 0.911. For comparison, it is estimated the principal components for the two directions using the normalized values of the indicators (with an average of 0 and a standard deviation of 1). The first principal component g 1 for "production of goods and services" explains 51% of the total variance. The first principle component g 2 for the direction " welfare" explains 44% of the total variance. The signs at the indicators in the first principal component g 1 (column (2) of Table 5 ) correspond to the economic theory. The most significant in the first principal component g 1 , as well as in the indicator I 1 , is w9 -the output of manufacturing and w11 -the production of electricity, gas, water. All signs with indicators in the first principal component g 2 of the direction " welfare" correspond to economic theory (column (4) of Table 5 ). The most significant in the first principal component of g 2 are the indicators w3 -the population with incomes below the subsistence level and w7 -the unemployment rate. On the level of significance indicators, the indicator I 2 and the first principal component g 2 are significantly different. The Pearson correlation of the indices constructed on the basis of the principal components for the two directions g 1 and g 2 is 0.555. Spearman's rank correlation is 0.719. For the directions of regional development considered in this work, the indices in the basis characteristics ensure a higher consistency of the indices and ranks of the regions than the first principal components of the indicator sets.
CONCLUSIONS
It was formed the component composition of the basis characteristics for the formation of indices of socio-economic development of the Russian Federation regions. It includes five characteristics of regional differentiation: the scale of the economy, the technical efficiency of production, the first two main components of the GRP sector-structure (industry specialization index and industrialization index), the trend of technical efficiency. In evaluating these characteristics, theoretically based models of regional differentiation were used.
On the basis of data from the Russian Statistical Agency for the period from 2010 to 2015 years, it is shown that each characteristic of regional differentiation included in the list of basis characteristics is significant in the regression models describing the dependence of the indicators of regional development on the directions "production of goods and services" and "welfare".
Using the method of component analysis based on data for 2015 year, two indices for the direction "production of goods and services" have been constructed. The first is in the space of the five indicators that characterize this direction: GRP per capita; the output of mining; the output of manufacturing industries; the output of agriculture; production of electricity, gas, water. The second is based on the characteristics of differentiation. The regional indices computed from these indicators have a Pearson correlation coefficient of 0.982 and Spearman rank correlation coefficient of 0.956.
Using the method of component analysis based on data for 2015 year, two indices for the direction "welfare" have been constructed. The first -in the space of six indicators: income per capita; population with incomes below the subsistence minimum; migration rate; unemployment rate; infant mortality rate; average size of pensions. The second is in the basis characteristics of differentiation. Pearson correlation coefficient of indices is 0.839, Spearman rank correlation coefficient is 0.611.
Indices for the regions, constructed on the basis of the first principal components for the two groups of indicators, have a correlation coefficient of 0.555. Indices for the regions based on the vector of basis characteristics have the correlation coefficient of 0.953. Spearman's rank correlation coefficients are 0.719 and 0.806, respectively. Thus, for the considered directions of regional development, the vector basis ensures better consistency of the indices and ranks of the regions than the first principal components.
The scale of the economy, technical efficiency and the second principal component of the GRP sector-structure -the index of industrialization -have a significant impact in the indicators of the two directions of regional development based on the basis characteristics. The importance of technical efficiency is of particular interest, as it expands the scope of its application and confirms the validity of its use as a characteristic of regional differentiation. The index of industry specialization and the trend of technical efficiency are insignificant. However, they are significant in regression models of individual indicators. Therefore, it is expedient to use these components in the composition of the basis when constructing indicators in other directions. 
